(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
12 September 2003 (12.09.2003) 




PCT 



(10) International Publication Number 

WO 03/074118 Al 



(51) International Patent Classification 7 : A61M 25/10 

(21) International Application Number: PCT/IT03/00085 

(22) International Filing Date: 17 February 2003 (17.02.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
BS2002A000017 



1 March 2002 (01.03.2002) IT 



(71) Applicant (for all designated States except US): 1N- 
VATEC S.R.L. [TT/IT]; Via Martiri della Liberia, 7, 
1-25030 Roncadelle (IT). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): VENTURELLI, An- 
drea [IT/IT]; Via Martin delta Liberia, 7, 1-25030 Ron- 
cadelle (IT). 

(74) Agents: CRIPPA, Paolo Ernesto el ah; Jacobacci & Part- 
ners S.P.A., Via Senato, 8, 1-20121 Milano (IT). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, PI, GB, GD, GE, GH, 
GM, I1R, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PI I, PL, PT, RO, RU, SD, SE, SG, 
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, IJZ, VN, 
YU, ZA, ZM, ZW. 

(84) Designated States (regional): AR1PO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CM, CY, CZ, DE, DK, EE, 
ES, FT, FR, GB, GR, HU, TE, IT, LU, MC, NL, PT, SE, ST, 
SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: CATHETERS WITH BIFURCATIONS AND AN INFLATABLE BALLOON ON EACH BRANCH 




< 

00 
▼H 

^ B 

l> 
O 

(57) Abstract: The invention concerns a catheter for therapeutic or diagnostic treatment and/or for the introduction of stents in zones 
^ or vessels with a main shaft having at least one bifurcation, includes a flexible tubular body with a main shaft (15) having a distal 

part, which divides into two or more secondary branches (18 - 20), and an inflatable stretched balloon (21) associated with each of 
Q said secondary branches (18 - 20). Each balloon is crossed lengthways by a guide wire, exiting from the catheter either from the 
J>. proximal part of the latter or from the relevant secondary branch. The proximal part of each balloon is narrowed having a cylindrical, 
^ semi-cylindrical or conical part on an axis or off-centre in respect to the distal part, possibly enclosed in a limited expansion sleeve. 
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CATHETERS WITH BIFURCATIONS AND AN INFLATABLE BALLOON ON EACH BRANCH 

*********** 

5 Field of the invention 

This invention concerns the field of catheters in general and refers in 
particular to a catheter assembly for therapeutic or diagnostic treatment and 
for introducing stents in bifurcated zones or vessels. 
State of the Art 

10 A variety of catheters each comprising a flexible tubular body, with a 

distal end, having at least one inflatable balloon and housing at least one 
longitudinal lumen for inflating a fluid in the balloon and other lumen for guide 
elements and/or further functional components are well known. 

In some catheter used in intravascular or coronary treatments where 
15 bifurcation of the vessel trunk is involved, a catheter may be made up of a 
main shaft with one or more branches, an elongated inflatable balloon on 
each branch and a guide wire passing lengthwise in each branch and 
respective balloon. A catheter with a structure as indicated is however open to 
improvement. 
20 Objective and Summary of the Invention 

One of the objectives of this invention is in fact to improve the structure 
of catheters with one or more bifurcations along a main shaft and in particular 
the configuration of the balloons to facilitate their adaptation and set up in the 
respective parts of the vessels they have to occupy during treatment. 
25 The objective of the invention is achieved by a catheter having two or 

more bifurcations at the distal end of a main shaft and an inflatable balloon 
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associated with each branch, wherein a guide wire passes lengthways 
through each balloon, this guide wire exits the catheter at the height of the 
proximal end or at the height of the respective branch with balloon, for a rapid 
change of each wire in the proximal or distal parts of the catheter, and 
5 wherein at least one balloon has a proximal section narrowed with respect to 
its distal part. 

When used, for example in angioplasty or stenosis of a duct or vessel 
with bifurcations, the proximal parts of the balloons on the bifurcated catheter 
usually fit into the trunk of the vessel to be treated near the point of bifurcation, 

10 remaining close to each other, whereas the distal part of each balloon fits into 
a relevant branch of the bifurcation of the trunk of the vessel. Normally the 
trunk of a vessel is wider than each bifurcation branch and it can happen that 
the sum of the cross-sections of the bifurcation branches is greater than the 
cross-section of the trunk of the vessel. So, firstly the balloons must be 

15 calculated and be able to inflate in the section of the branch where they are 
required to expand. On the other hand, however, if the balloons are the same 
size along ail their length, their proximal parts, which remain in the trunk of the 
vessel, when inflated, tend to position themselves at a tangent one to the 
other and on expanding exercise a force predominantly on the diametrally 

20 opposite parts of the trunk of the vessel with the risk of causing improper local 
dilation of the wall of the latter. 

In other words, if each balloon has the correct size in order to fit its 
distal part in the relevant bifurcation branch, it cannot be certain that the 
volumes of the proximal parts of the balloons which remain side by side inside 

25 the trunk of the vessel itself added together may be excessive and damage 
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the vessel. 

Precisely, in order to avoid this drawback the proximal part of at least 
one or each balloon according to the invention is narrowed in respect to the 
distal wall so that the side by side proximal parts of the contiguous balloons 
5 become compatible with the dimensions of the trunk of the vessel being 
treated. 

Once more to avoid the abovementioned drawback, the proximal parts 
of the contiguous balloons may be housed inside a sleeve made of a limited 
expansion flexible or semi-flexible material compatible with the cross-section 
10 of the trunk of the vessel. 

In this case, the proximal ends of the balloons are compelled in the 
sleeve and when they dilate they are obliged to remain within its cross- 
section once it has reached maximum expansion. This condition enables 
above all the radial forces to be spread evenly along all the wall of the trunk of 
15 the vessel being treated. 

Brief description of the drawings 

Greater detail of the invention will become clear from the 
continuation of the description made with reference to the enclosed indicative 
and non-limiting drawings, in which: 
20 Fig. 1 is a view of an example of a catheter with a distal bifurcation with 

guide wires exiting from its proximal part; 

Fig. 2 is a view of a catheter with a similar distal bifurcation, but with 
guide wires exiting at the height of the bifurcations; 

Fig. 3 is a view of the catheter in Fig. 1 or 2 inserted into a vessel with a 
25 bifurcation; 
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Fig. 4 is a view of an example of a catheter with three distal 
ramifications; 

Figs. 5, 6, 7, 8 are views of further different configurations of balloons 
for catheters according to the invention; 
5 Fig. 9 is a view of the ends of two balloons of a bifurcated catheter; and 

Fig. 10 is a view of a catheter with the proximal part of the balloons 
enclosed in a limiting expansion sleeve. 
Detailed description of the invention 

In the drawings, a catheter 11 is represented to be used, for example, 
10 in the treatment of coronary vessels having a main vessel trunk 12 which 
divides into at least two secondary branches 13, 14, -Figs.3 and 10. 

The catheter 1 1 is made up of a flexible tubular body which comprises 
a main shaft 15 having a proximal portion 16 connectable to an usual coupling 
or connector - not shown - and a distal portion 17 which divides into two 
15 secondary branches 18, 19, as shown in Figs. 1 and 2, or even three 
branches 18, 19 and 20, as shown in Fig. 4. 

Each of the two or three secondary distal branches 18, 19, 20 has an 
inflatable/collapsible balloon 21 with a proximal part 22 attached to relevant 
secondary branch and a distal part 23. The secondary distal branches can be 
20 the same or different in length, symmetric or asymmetric with respect to the 
main shaft 15. Also, the balloons can be the same or different from each 
other. 

The main shaft 15 of the tubular body of the catheter contains at least 
one insufflation lumen which branches and continues in each of the 
25 secondary distal branches 18,19, 20 to deliver a inflating fluid into each of the 
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balloons 21. 

A guide wire 24 can pass lengthways through each balloon 21 and 
either exit near the connector or depending on needs, from the distal part 23 
of the balloon itself or from a relevant lumen in the body of the catheter. 
5 The guide wire can 24 exit from the relevant guide lumen through an 

opening 25 provided in the proximal part of the main shaft 15 of the body of 
the catheter - Fig. 1 and 4 - or through a lateral opening 26 provided in the 
corresponding secondary branch -Fig. 2. 

Each balloon 21 may be the same shape and have the same cross- 
10 section for its whole length as shown in the examples given in Fig. 1 - 4. But, 
preferably and in order to make better use as referred above, the proximal 
part 22 of at least one balloon is narrowed, that is to say with a smaller cross- 
section in respect to the distal part 23. 

The narrowed proximal part 22 of the balloon can be in axis, aligned 
15 with the distal part and, when inflated, said narrowed part may have a 
cylindrical shape, as indicated in 27 in Fig. 5, or conical shape, as indicated in 
28 in Fig. 6 or also semi-cylindrical shape as in Fig. 9. 

The narrowed proximal part 22 can also be off-centre, that is not 
aligned with the distal part as shown in 29 of Fig. 7. 
20 One or every balloon 21 can have a narrowed proximal part 30 with a 

cylindrical shape and a conical distal part 31 as shown in Fig. 8. 

In each of the shapes formed, the proximal parts 22 of the contiguous 
balloons, whether narrowed or not, may be enclosed in an external sheath or 
sleeve 32 as shown in Fig. 10. The sheath or sleeve 32 is made of a flexible 
25 or semi-flexible material, and has however limited and controlled expansion to 
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contain the expansion of the proximal parts of the balloons and when dilated, 
the sheath or sleeve 32 fits snugly against the wall of the trunk of the vessel 
adjacent to the bifurcation, leaving the distal parts of the balloons free to adapt 
to the relevant secondary branches of the vessel. In other words, the sheath 
5 or sleeve 32 could have greater resistance to deformation than the vessel 
being treated. 

Worthy of note is the fact that the catheter described above provided 
with at least two branches, each carrying a balloon, can also be used to 
introduce stents, that is to say, as a means of introducing, positioning and 
10 expanding stents in the case of stenosis in zones, ducts or vessels with 
bifurcations along the main vessel trunk. The stent may be placed on one or 
both the balloons and may be Y bifurcated with branches dividing on the distal 
parts of each balloon. 
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"CATHETERS WITH BIFURCATIONS AND AN INFLATABLE BALLOON 
ON EACH BIFURCATION" 

CLAIMS 

5 1. A catheter for therapeutic or diagnostic treatment and for the 
introduction of stent in zones or vessels having a main trunk with at least one 
bifurcation, characterised by a flexible tubular body with a main shaft (15) 
having a proximal portion connectable to a coupling or connector, and a distal 
portion which divides into two or more secondary branches (18 - 20); by an 
10 inflatable elongated balloon (21) associated with each of said secondary 
branches (18 - 20) and having a proximal part (22) attached to relevant 
secondary branch and a distal part (23), and wherein each balloon is crossed 
lengthways by a guide wire, said guide wire exiting from the catheter either 
from the proximal part of the latter or from the relevant secondary branch with 
15 balloon, and the proximal part of at least one balloon is narrowed in respect to 
the distal part. 

2. Catheter according to claim 1 , wherein the adjacent proximal parts (22) 
of the balloons are enclosed in a limited dilation and expansion sheath or 
sleeve (32) said sheath or sleeve being formed of a flexible or semi-flexible 

20 material or having a higher resistance to deformation than the vessel being 
treated. 

3. Catheter according to claims 1 or 2, wherein the secondary branches 
(18 - 20) of the catheter body are of the same or different lengths and are 
either symmetrical or asymmetrical in respect to the main shaft (15) 

25 4. Catheter according to claims 1 or 2 and 3, wherein the balloons (21) on 
the secondary branches (18 - 20) of the catheter body are either the same or 
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different from each other and each has a uniform or variable longitudinal 
section. 

5. Catheter according to the previous claims, wherein the narrowed 
proximal part (22) of the balloon is axial in respect to the distal part (23). 
5 6. Catheter according to claim 5, wherein the narrowed proximal part (22) 
of the balloon is either cylindrical (27) or semi-cylindrical (29). 

7. Catheter according to claim 5, wherein the distal part (23) of the balloon 
is conical (31). 

8. Catheter according to claim 5, wherein the proximal part (22) of the 
10 balloon is conical (28). 

9. Catheter according to claims 1 and 4, wherein the narrowed proximal 
part (22) of the balloon is off-centre (29) in respect to the distal part (23). 
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